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A Study on Optimal Aerodynamic Shape of Airfoil using a Genetic
Algorithm

Sungki Jung Hoang Anh Duong Youngmin Lee

Soyoung Je', Rhoshin Myongz* and

Tachwan Cho

In this study, an aerodynamic shape optimization system was developed to study the optimal shape of airfoil. The system
consists of GA (Genetic Algorithm) and CFD code based on the Navier-Stokes equation. Lift-drag ratio is chosen as the object
function and optimization is conducted for PARSEC airfoil with nine design variables, which is very efficient in representing the

surface geometry of airfoil.
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Fig. 2 PARSEC airfoil concept
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Table. 1 Parameter range of the design space

Parameter Upper bound Lower bound
e 0.030 0.002
Zrg 0.0 0.0
arp -3.0 -13.0
Bre 8.0 4.0
Xyp 0.7 0.3
Zup 0.18 0.08

Zxxup 0.0 -0.3
Xro0 0.6 0.2
Zro 0.02 -0.04
Zxxro 0.9 0.3
AZrp 0 0
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Fig. 4 Comparison of experimental and CFD
results(M=0.75, AoA=0°, Re=3x 10°)
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Fig. 6 Convergence history of the maximum objective

value for the airfoil
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Fig. 7 Comparison of the initial and optimum airfoil
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Fig. 8 Comparison of pressure coefficients for the initial
and optimum airfoil shape(M=0.75, Ao0A=2°, Re=
1.74 % 10%)
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Fig. 9 Contour of pressure coefficients around the
initial and optimum airfoil shape(M=0.75, AoA=2°, Re=
1.74 % 10%)
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